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WHAT IS CLAIMED IS: 

1. A A microfabricated biosensor comprising: 

(a) a base sensor; 
^ (b) a permselective layer, superimposed over at 

least a portion of said base sensor, having a thickness 
sufficient to exclude substantially molecules with a 
molecular weight of about 12 0 or more while allowing the free 
permeation of molecules with a molecular weight of about 50 
or less ; an 

10 

(c) a biolayer superimposed over at least a 
portion of said permselective layer, comprising (i) a 
sufficient amount of a bioactive molecule capable of 
selectively interacting with a particular analyte species, 
and (ii) a support matrix in which said bioactive molecule is 
incorporated , which matrix is derived from the group 
consisting of a photof ormable proteinaceous mixture, a film- 
forming latex, and combinations thereof and through which 
matrix said analyte species may freely permeate and interact 
with said bioactive molecule. 

>0 

2. The microfabricated biosensor of claim 1 in which 
said permselective layer comprises a polymer film. 

3 . The microfabricated biosensor of claim 1 in which 
said permselective layer comprises a heat-treated film of a 
silane compound having the formula R' n Si (OR) 4 _ n / in which n 
is an integer selected from the group consisting of 0, 1, and 
2; R' is a hydrocarbon radical comprising 3-12 carbon atoms; 

(0 and R is a hydrogen radical or a lower alkyl radical 
comprising 1-4 carbon atoms. 
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4 . The microfabricated biosensor of claim 1 which 
further comprises an electrolyte layer interposed between 
said base sensor and said permselective layer. 
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5. The microfabricated biosensor of claim 4 in which 
said permselective layer substantially encloses said, 
electrolyte layer. 

6. The microfabricated biosensor of claim 1 which 
further comprises an analyte attenuation layer, superimposed 
over a substantial portion of said biolayer, having a 
thickness sufficient to attenuate the transport therethrough 
of analyte species with a molecular weight of about 12 0 or 
more . 

7. The microfabricated biosensor of claim 6 in which 
said analyte attenuation layer comprises a polymer film. 

8. The microfabricated biosensor of claim 6 which 
further comprises a photoresist cap superimposed over said 
analyte attentuation layer. 

9. The microfabricated biosensor of claim 2 in which a 
sufficient amount of an ionophore is incorporated in said 
polymer film. 

10. The microfabricated biosensor of claim 1 in which 
said base sensor comprises an electrochemical transducer. 

11. The microfabricated biosensor of claim 10 in which 
said electrochemical transducer is amperometric . 

12 . The microfabricated biosensor of claim 10 in which 
said electrochemical transducer is potentiometric . 

13 . The microfabricated biosensor of claim 10 in which 
said electrochemical transducer comprises a noble late 
transition metal electrode. 
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14 . The microfabricated biosensor of claim 1 in which 
said base sensor comprises an amperometric electrochemical 
transducer comprising an indicator electrode which includes 
an electrocatalyst selected from the group consisting of 
carbon, platinum, gold, silver, rhodium, iridium, ruthenium, 
mercury, palladium, and osmium. 

15. The microfabricated biosensor of claim 13 in which 
said electrochemical transducer further comprises a reference 
electrode which includes an electrocatalyst metal selected 
from the group consisting of silver, gold, and platinum. 

16. The microfabricated biosensor of claim 13 in which 
said electrochemical transducer further comprises a 
silver/silver halide reference electrode. 

17 . The microfabricated biosensor of claim 3 in which 
said silane compound is selected from the group consisting of 
3— aminopropyltriethoxysilane , N— (2-aminoethyl) —3 - 
aminopropyltriethoxysilane, 3-aminopropyltrimethoxysilane, 

N— (2— amino ethyl) -3— aminopropyltrimethoxysilane, 3— 
isocyanatopropyltriethoxysilane, 10— 

aminodecyltrimethoxysilane, ll-aminoundecyltrimethoxysilane, 
2-[p_-{N-<2- 

aminoethyl ) aminomethyl } phenyl ] ethy 1 tr imethoxy s i 1 ane , n- 
propyltrimethoxysilane , phenyl trimethoxysilane , 
d iethy lphosphatoethyl t r iethoxys ilane , N,N-bis (2- 
hydroxyethy 1 ) aminopropyltriethoxysilane, 3- 
chloropropyltr iethoxys ilane, and mixtures thereof. 

18 . The microfabricated biosensor of claim 3 in which 
said silane compound is selected from the group consisting of 
tetramethyl orthosilicate, tetraethyl orthosilicate , 
tetrapropyl orthosilicate, tetrabutyl orthosilicate, and 
mixtures thereof. 
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19. The microfabricated biosensor of claim 2 or 7 in 
which said polymer film comprises a polymeric substance 
selected from, the group consisting of polyurethane, 

poly (vinyl chloride) , poly (tetraf luoroethylene) , cellulose 
acetate, cellulose nitrate, silicone rubber, derivatives, and 

5 

mixtures thereof. 

20. The microfabricated biosensor of claim 9 in which 

v said ionophore is selected from the group consisting of crown 
ethers, trialkylamines , phosphate esters, valinomycin, 

10 

nonactm, monensm, methylmonensin, and mixtures of monensin 
and methylmonensin. 

21. The microfabricated biosensor of claim 9 in which 
said ionophore is a quaternary ammonium halide. 

15 

22. The microfabricated biosensor of claim 2 or 7 in 
which said polymer film comprises a copolymer of a siloxane 
compound and a nonsiloxane compound. 

20 23. The microfabricated biosensor of claim 22 in which 

said copolymer is selected from the group consisting of 
dimethylsiloxane-alkene oxide, tetramethyldisiloxane- 
divinylbenzene, tetramethyldisiloxane-ethylene, 
dimethylsiloxane-silphenylene, dimethylsiloxane-silphenylene 

25 oxide, dimethylsiloxane-methylstyrene, and dimethyl siloxane - 
bisphenol A carbonate, and mixtures thereof. 

24. The microfabricated biosensor of claim 22 in which 
said copolymer is dimethylsiloxane-bisphenol A carbonate. 
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25. The microf abricated biosensor of claim 1 in which 
said photoforraable proteinaceous mixture comprises: (i) a 
proteinaceous substance; (ii) an effective amount of a 
photosensitizer uniformly dispersed in said proteinaceous 
substance; and (iii) water. 

26. The microf abricated biosensor of claim 25 in which 
said proteinaceous substance is selected from the group 
consisting of albumin, casein, gamma -globulin, collagen, 
derivatives, and mixtures thereof. 



27. The microf abricated biosensor of claim 25 in which 
said proteinaceous substance is fish gelatin. 

28. The microf abricated biosensor of claim 2 5 in which 

15 

saxd photosensitizer is selected from the group consisting of 

ferric chloride, ferric ammonium citrate, ferric potassium 
. j_ t _ Ht-rrtc {zmfntfrW* . 
ZL, citrate, • farrric ammonium, oxalate, ferric sodium oxalate, 

A 

ferric potassium oxalate, ferric oxalate, potassium 
dichromate , and ammonium dichromate . 

20 

29. The microf abricated biosensor of claim 25 in which 
said photof ormable proteinaceous mixture further comprises a 
porosity-altering substance selected from the group 

^_ consisting of polyhydroxylated compounds, salts, and mixtures 
thereof. 



30. The microf abricated biosensor of claim 1 in which 
said film-forming latex comprises an aqueous emulsion of a 
polymer or copolymer derived from synthetic or natural 
sources . 
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31. The microf abricated biosensor of claim 1 in which 
said, film— forming latex further comprises a porosity— altering 
substance selected from the group consisting of 
polyhydroxylated compounds, salts, and mixtures thereof. 

5 

32. The microf abricated biosensor of claim 1 in which 
said film-forming latex further comprises a crosslinking 
agent . 

33. A , microf abricated biosensor comprising: 
10 A 

(a) a base sensor; 

(b) a permselective layer, superimposed over at 
least a portion of said base sensor, having a thickness 
sufficient to exclude substantially molecules with a 
molecular weight of about 12 0 or more while allowing the free 
permeation of molecules with a molecular weight of about 50 
or less t and 

(c) a biolayer superimposed over at least a 
portion of said permselective layer and said base sensor, 
comprising (i) a sufficient amount of a bioactive molecule 

20 

capable of selectively interacting with a particular analyte 
species, and (ii) a support matrix derived from a 
photof ormable proteinaceous mixture, in which said bioactive 
molecule is incorporated, and through which matrix said 
analyte species may freely permeate and interact with said 

25 

bioactive molecule. 

wA.£e/~ 1-eve.i 

34. A A microf abricated biosensor comprising: 
(a) a base sensor; 

/ 20 (b) a permselective layer, superimposed over at 

least a portion of said base sensor, having a thickness 
sufficient to exclude substantially molecules with a 
molecular weight of about 12 0 or more while allowing the free 
permeation of molecules with a molecular weight of about 50 
« K or less; and 
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(c) a biolayer superimposed over at least a 
portion of said permselective layer and said base sensor, 
comprising (i) a sufficient amount of a bioactive molecule 
capable of selectively interacting with a particular analyte 
species, and (ii) a support matrix derived from a film- 
forming latex, in which said bioactive molecule is 
incorporated, and through which matrix said analyte species 
may freely permeate and interact with said bioactive 
molecule . 

35. The microfabricated biosensor of claim 1, 4, 6, 
33, or 34 in which said bioactive molecule is an enzyme 
selected from the group consisting of glucose oxidase, 
glucose dehydrogenase, NADH oxidase, uricase, urease, 
creatininase, sarcosine oxidase, creatinase , creatine kinase, 
creatine amidohydrolase, cholesterol esterase, cholesterol 
oxidase, glycerol kinase, hexokinase, glycerol -3 -phosphate 
oxidase, lactate dehydrogenase, alkaline phosphatase, alanine 
transaminase, aspartate transaminase, amylase, lipase, 
esterase, gamma-glutamyl transpeptidase, L-glutamate oxidase, 
pyruvate oxidase, diaphorase, bilirubin oxidase, and their 
mixtures . 



36. The microfabricated biosensor of claim 1, 4, 6, 
25 3 3, or 3 4 in which said bioactive molecule is selected from 
the group consisting of ionophores, cof actors, polypeptides, 
proteins, glycoproteins, enzymes, immunoglobulins, 
antibodies, antigens, lectins, neurochemical receptors, 
oligonucleotides, polynucleotides, molecules of DNA, 
3Q molecules of RNA, active fragments or subunits or single 
strands of the preceding molecules, and mixtures thereof. 
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37. The microfabricated biosensor of claim 1, 4, 6, 
33, or 34 in which said bioactive molecule is glucose 
oxidase . 



38- The microfabricated biosensor of claim 1, A 
33, or 3 4 in which said bioactive molecule is urease. 
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'^*L^39. A Microfabricated biosensor comprising: 

(a) \ a base sensor; 

(b) \a permselective layer, superimposed over at 
least a portion oSf said base sensor, having a thickness 
sufficient to excPude substantially molecules with a 
molecular weight oAabout 12 0 or more while allowing the free 
permeation of molecules with a molecular weight of about 5 0 
or less ; and 

(c) a topmoVt layer comprising a sufficient 
amount of an iramobilizedXligand receptor. 

40. TheVmicrof abricated biosensor of claim 39 in which 
said permselective layer comprises a polymer film with 
available reactive functional groups on its outer surface. 

41. The micKofabricated biosensor of claim 3 9 in which 
said permselective layer comprises a heat-treated film of a 
silane compound havir\g the formula R' n Si (OR) 4 _ n , in which n 
is an integer with a value of 1 or 2; R' is a hydrocarbon 
radical, comprising 3-r2 carbon atoms, having a terminal 
reactive functional gr<A_ and R is a hydrogen radical or a 
lower allcyl radical comprising 1-4 carbon atoms. 

42. A microfabricated biosensor comprising: 

(a) a base senso 

(b) an adhesion promoting layer, localized over 
preselected areas of said base\ sensor, which layer comprises 
a film of a silane compound having the formula R' n Si (OR) 4 _ n , 
in which n is an integer with a Value of 1 or 2; R' is a 
hydrocarbon radical, comprising 3V12 carbon atoms, having a 
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terminal reactivte functional group; and R is a hydrogen 
\ radical or a loweV alkyl radical comprising 1-4 carbon atoms; 

y and 

j (c) a topmost layer comprising a sufficient 

amount of an immobilized ligand receptor. 

*"/ J wd G»r lew ' 

£K. -4-3-. A^microf abricated biosensor comprising: 

(a) a base sensor; 

(b) a permselective layer comprising a polymer 
film, superimposed over at least a portion of said base 

TO 

sensor and having a thickness sufficient to exclude 
substantially molecules with a molecular weight of about 12 0 
or more while allowing the free permeation of molecules with 
a molecular weight of about 50 or less; 
^ (c) a photoresist layer comprising a 

photoformable proteinaceous mixture, superimposed over a 
substantial portion of said permselective layer; and 

(d) a topmost layer comprising a sufficient 
amount of an immobilized ligand receptor. 

20 Hf 

■4r*r. The microf abricated biosensor of claim -4^ which 

further comprises an electrolyte layer interposed between 

said base sensor and said permselective layer. 

A ,,, -4-5-. The microf abricated biosensor of claim 39, —4-2- or 

-4-3- which said ligand receptor is selected from the group 
consisting of ionophores, cof actors, polypeptides, proteins, 
glycoproteins, enzymes, immunoglobulins, antibodies, 
antigens, lectins, neurochemical receptors, oligonucleotides, 
polynucleotides, molecules of DNA, molecules of RNA, active 
fragments or subunits or single strands of the preceding 
molecules, and mixtures thereof. 
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-4 6-» A wafer comprising: 

(a) a substantially planar substrate; and 

(b) an array of unit cells having uniform 
dimensions established on said substrate, each unit cell 
comprising a micro f abricated biosensor of claim 1, 4, 6, 33, 
34, 39, -4i^ or 

■4 7 - . A biolayer sensitive to a particular analyte 
species comprising: 

(a) a sufficient amount of a bioactive molecule 
capable of selectively interacting with a particular analyte 
species ; and 

(b) a support matrix in which said bioactive 
molecule is incorporated, which matrix is derived from the 
group consisting of a photof ormable proteinaceous mixture, a 
film-forming latex, and combinations thereof and through 
which said analyte species may freely permeate and interact 
with said bioactive molecule. 

-4t&r, A solid object having an outer surface, an inner 
surface, or both, over at least a portion of which surface is 
established a biolayer sensitive to a particular analyte 
species comprising: (i) a sufficient amount of a bioactive 
molecule capable of selectively interacting with a particular 
analyte species; and (ii) a support matrix in which said 
bioactive molecule is incorporated, which matrix is derived 
from the group consisting of a photof ormable proteinaceous 
mixture, a film-forming latex, and combinations thereof and 
through which said analyte species may freely permeate and 
interact with said bioactive molecule, 

-4-9~. The solid object of claim which comprises part 
of a diagnostic system. 



The solid object of claim -4-e which comprises part 
of a bioreactor. 

Hi 

■ 51- A perms elective layer comprising a heat-treated 
film of a silane compound having a formula R'^Si (OR) in 
which n is an integer selected from the group consisting of 
0, 1, and 2; R ' is a hydrocarbon radical comprising 3—12 
I carbon atoms ; and R is a lower alkyl radical comprising 1-4 

carbon atoms , 

said layer having a thickness sufficient to 

10 

exclude substantially molecules with a molecular weight of 
about 12 0 or more while allowing the free permeation of 
molecules with a molecular weight of about 50 or less. 

so 

■ 52; An analyte attenuation layer comprising a film of 
a siloxane-nonsiloxane copolymer and which film has a 
thickness sufficient to attenuate the transport therethrough 
of analyte species having a molecular weight of about 12 0 or 
more. 

20 ^ m 

<6^_ -53-. The analyte attenuation layer of claim -5 2 iff which 

said copolymer is selected from the group consisting of 

dimethylsiloxane-alkene oxide, tetramethyldisiloxane- 

divinylbenzene, tetramethyldisiloxane-ethylene, 

25 dimethyl s iloxane- s i lphenylene , dimethylsiloxane-silphenylene 

oxide, dimethylsiloxane-methylstyrene, d ime thy 1 si 1 oxane- 

bisphenol A carbonate, and mixtures thereof. 

54. A method of manufacturing a plurality of uniform 
microf abricated s&ensing devices which comprises: 

(a) establishing a plurality of base sensors on a 
suitable substrate-Wfer? 

(b) establishing a perms elective layer, 
superimposed over at Least a portion of each base sensor, 

35 having a thickness sufficient to exclude substantially 
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molecules\with a molecular weight of about 12 0 or more while 
allowing tke free permeation of molecules with a molecular 
weight of aEaout 50 or less; and 

(C) establishing a support matrix, superimposed 
over at least\a portion of said permselective layer and each 
of said base sensors, which matrix is derived from the group 
consisting of a photof ormable proteinaceous mixture, a film- 
forming latex, and combinations thereof, and which is capable 
of incorporating^ a bioactive molecule which, in turn, is 
capable of selectively interacting with a particular analyte 
species , 

to form\ a plurality of uniform microf abricated 
sensing devices. 

55. The methbd of claim 54 which further comprises 
contacting said matrix with a sufficient amount of said 
bioactive molecule. \ v 

56. A method -of manufacturing a plurality of uniform 
microf abricated sensing devices which comprises: 

(a) establishing a plurality of base sensors on a 
suitable substrate wafe 

(b) establishing a permselective layer 
superimposed over at least a portion of each base sensor; and 

(c) establishing a biolayer, superimposed over at 
least a portion of said permselective layer and each of said 
base sensors, said biolayer comprising (i) a sufficient 
amount of a bioactive molecule, and (ii) a support matrix in 
which said bioactive molecule is incorporated, which matrix 
is derived from the group consisting of a photof ormable 
proteinaceous mixture, a film-forming latex, and combinations 
thereof to form a plurality of uniform microf abricated 
sensing devices. 
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57 . "A method of manufacturing a plurality of uniform 
microfabricared sensing devices which comprises : 

(a\i establishing a plurality of base sensors on a 
suitable substrate wafer; 

(b) \ establishing a permselective layer, 
superimposed o^er at least a portion of each base sensor, 
having a thickness sufficient to exclude substantially 
molecules with a molecular weight of about 12 0 or more while 
allowing the free permeation of molecules with a molecular 
weight of about 5v0 or less; and 

(c) establishing a biolayer, superimposed over at 
least a portion ofi said permselective layer and each of said 
base sensors, said\ biolayer comprising (i) a sufficient 
amount of a bioactlve molecule, and (ii) a support matrix, in 
which said bioactive molecule is incorporated, which matrix 
is derived from a pftotof ormable proteinaceous mixture, 

to form a\ plurality of uniform microf abricated 
sensing devices. \ 

58. A method cffi/manufacturing a plurality of uniform 
microf abricated sensing devices which comprises: 

(a) establishing a plurality of base sensors on a 
suitable substrate wafen; 

(b) establishing a permselective layer, 
superimposed over at least a portion of each base sensor, 
having a thickness sufficient to exclude substantially 
molecules with a molecular! weight of about 12 0 or more while 
allowing the free permeation of molecules with a molecular 
weight of about 50 or less ;\ and 

(c) establishing^ a biolayer, superimposed over at 
least a portion of said permselective layer and each of said 
base sensors, said biolayer comprising (i) a sufficient 
amount of a bioactive moleculle, and (ii) a support matrix, in 
which said bioactive molecule! is incorporated, which matrix 
is derived from a f ilm— forming, latex, 



to\ form a plurality of uniform micro fabricated 
sensing devices . 

59. A method of manufacturing a plurality of uniform 
microf abricated Sensing devices which comprises: 

(a) establishing a plurality of base sensors on a 
suitable substrateWafer ; 

(b) establishing a permselective layer, 
superimposed over at, least a portion of each base sensor, 
having a thickness sufficient to exclude substantially 
molecules with a molecular weight of about 12 O or more while 
allowing the free permeation of molecules with a molecular 
weight of about 50 or less; and 

(c) establishing a topmost layer comprising a 
sufficient amount of an\ immobilized ligand receptor. 

60. The method of\ claim 59 in which said permselective 
layer comprises a polymer, film with available reactive 
functional groups on its outer surface. 

61. A method of manufacturing a plurality of uniform 
microf abricated sensing devices which comprises: 

(a) establishing, a plurality of base sensors on a 
suitable substrate wafer; \ 

(b) establishing an adhesion promoting layer, 
localized over preselected arAas of said base sensor, which 
layer comprises a film of a si lane compound having the 
formula R' n Si (OR) 4 _ R , in which Vi is an integer with a value 
°f 1 or 2; R' is a hydrocarbon radical, comprising 3-12 
carbon atoms, having a terminal reactive functional group; 
and R is a hydrogen radical or a \ lower alkyl radical 
comprising 1-4 carbon atoms; and \ 

(c) establishing a topmost layer comprising a 
sufficient amount of an immobilized ligand receptor. 



62. A^nethod of manufacturing a plurality of uniform 
microfabricat^d sensing devices which comprises: 

(a) \ establishing a plurality of base sensors on 
suitable substrate wafer; 

(b) Establishing a permselective layer, 
superimposed over\at least a portion of each base sensor, 
having a thickness\ sufficient to exclude substantially 
molecules with a molecular weight of about 12 0 or more while 
allowing the free permeation of molecules with a molecular 
weight of about 50 oV less; 

(c) establishing a photoresist layer comprising 
photof ormable proteinaceous mixture, superimposed over a 
substantial portion of\ said permselective layer; and 

(d) establishing a topmost layer comprising a 
sufficient amount of an\ immobilized ligand receptor. 

63 . The method of \ claim 62 which further comprises 
establishing an electrolyte layer over at least a portion of 
each base sensor, prior t§/establishing said permselective 
layer. \ 

64. The method of claVm 59, 61 or 62 in which said 
ligand receptor is an immunoreactive species. 

65., A method of forming\a permselective layer which 
comprises : \ 

(a) establishing at\least one film comprising a 
silane compound mixed with a suitable solvent, said compound 
having the formula R' n Si (OR) 4 _ n , Vn which n is an integer 
selected from the group consisting of 0 , 1, and 2; R' is a 
hydrocarbon radical comprising 3-12 carbon atoms; and R is a 
hydrogen radical or a lower alkyl radical comprising 1-4 
carbon atoms ; and \ 
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(b) heating said film to a temperature of at 
least about l\)0 °C for a period of time effective to form a 
permselective layer, having a thickness sufficient to provide 
said permselective layer with the desired semipermeable 
properties . 

66. The method of claim 65 in which said permselective 
layer is formed on\a substantially planar sensing device. 

67. A method \f or forming a permselective layer on 
preselected areas of \ a substantially planar sensing device 
which comprises: 

(a) establishing a photoresist layer on 
substantially planar sensing device; 

(b) processing said photoresist layer to expose 
preselected areas of said sensing device; 

(c) establishing at least one film comprising a 
silane compound mixed with a suitable solvent on the sensing 
device of step (b) , said Wanpound having the formula 

R' n Si (OR) 4 _ n , in which n As an integer selected from the 
group consisting of 0, l/Wnd 2; R' is a hydrocarbon radical 
comprising 3-12 carbon atoms; and R is a hydrogen radical or- 
a lower alkyl radical comprising 1-4 carbon atoms; and 

(d) heating saici film to a temperature of at 
least about 100°C for a period of time effective to form a 
permselective layer, having a\ thickness sufficient to provide 
said permselective layer with \the desired semipermeable 
properties; and 

(e) removing said photoresist layer and the 
overlaid permselective layer frlpm all except the preselected 
areas of said sensing device. 

68. A method of forming a Vpermselective layer on 
preselected areas of a substantially planar sensing device 
which comprises: 
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a) establishing at least one film comprising a 
silane compound mixed, with a suitable solvent on the sensing 
device of steA (b) , said compound having the formula 
R' n Si (OR) 4 _ n / J\n which n is an integer selected from the 
group consisting of 0, 1, and 2 ; R' is a hydrocarbon radical 
comprising 3-12 carbon atoms; and R is a hydrogen radical or 
a lower alkyl radical comprising 1-4 carbon atoms; and 

(b) heating said film to a temperature of at 
least about 100°c\for a period of time effective to form a 
perms elective layer, having a thickness sufficient to provide 
said permselective \j.ayer with the desired semipermeable 
properties ; and 

(c) establishing a photoresist layer on said 
permselective layer; 

(d) processing said photoresist layer such that 
proportion of the underlying permselective layer becomes 
exposed and subject to further processing, while those 
preselected areas of the\ device retain a protective cap of 
photoresist material; 

(e) removing A^id exposed permselective layer; 

and 

(f) removing saVid protective photoresist layer to 
leave a permselective layerlover preselected areas of the 
device . 

69. The method of claiin 66, 67 or 68 in which the 
thickness of said permselective layer is such that said 
permselective layer is permeable to molecules having a 
molecular weight of about 50 orVless, yet substantially 
impermeable to molecules having ^ molecular weight of about 
12 O or more. 



70. The method of claim 66, \ 67 or 68 in which said 
permselective layer is further characterized as: (i) having a 
thickness in the range of about 50 \to about 100 A; (ii) being 
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permeable\to molecules selected from the group consisting of 
dioxygen arid hydrogen peroxide; and (iii) being substantially 
impermeable \to molecules selected from the group consisting 
of uric acid\ ascorbic acid, salicylic acid, 2-(£- 
isobutylphenyl^ propionic acid, cysteine, 4-acetamidophenol , 
and physiological salts thereof. 

71. The method of claim 66, 67 or 68 in which said 
sensing device ik an amperometric electrochemical sensor. 

72. The method of claim 66, 67 or 68 in which said 
film is established by a means selected from the group 
consisting of spin-boating, dip-coating, spray-coating,' and 
microdispensing. \ 

73. A method of preventing interfering electroactive 
species from undergo in^a redox reaction at the indicator 
electrode of an ampero^fetric electrochemical sensor while 
permitting the free interaction of desired electroactive 
species with said sensor\ which comprises: (i) establishing a 
film comprising a silane \compound mixed with a suitable 
solvent over an area which encompasses the indicator 
electrode of said electrochemical sensor, said compound 
having the formula R' n Si(oA 4 _ n , in which n is an integer 
selected from the group consisting of 0 , 1, and 2; R' is a 
hydrocarbon radical comprising 3-12 carbon atoms; and R is a 
hydrogen radical or a lower aWyl radical comprising 1-4 
carbon atoms; and (ii) heating said film to a temperature of 
at least about 100 °C for a period of time effective to form a 
permselective layer \ 

said permselective laVer further characterized as 
having a thickness such that said permselective layer is 
permeable to molecules having a mblecular weight of about 50 
or less, yet substantially impermeable to molecules having a 
molecular weight of about 12 0 or mo.re. 
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74. The method of claim 7 3 in which said permselective 
layer is further characterized as: (i) being permeable to 
dioxygen or hyWogen peroxide; and (ii) being substantially 
impermeable to taric acid, ascorbic acid, salicylic acid, 
cysteine, 4-acetajttidophenol , or physiological salts thereof. 

75. A method of detecting the presence and quantity of 
at least one analytfe species in a liquid sample which 
comprises: \ 

(a) contacting a microf abricated biosensor with a 
liquid sample, said biosensor comprising: (i) a base sensor, 

(ii) a permselective layer, superimposed over at least a 
portion of said base seVisor, having a thickness sufficient to 
exclude substantially molecules with a molecular weight of 
about 12 0 or more while allowing the free permeation of 
molecules with a moleculaW^eight of about 50 or less, and 

(iii) a biolayer superimposed over at least a portion of said 
permselective layer and said base sensor, which biolayer 
comprises a sufficient amoufit of a bioactive molecule capable 
of selectively interacting wVth a particular analyte species, 
and a support matrix in whicM said bioactive molecule is 
incorporated, which matrix is \ derived from the group 
consisting of a photof ormable broteinaceous mixture, a film- 
forming latex, and combinations^ thereof and through which 
matrix said analyte species may\freely permeate and interact 
with said bioactive molecule, \ 

to obtain a measured Signal output from which the 
presence and quantity of an analyte species may be deduced. 

76. The method of claim 75 Which further comprises 
contacting said biosensor with a suitable calibrant solution 
to obtain a reference signal output to which said measured 
signal output may be compared. \ 
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77. The method of claim 75 or 76 in which said liquid 
sample is a biological fluid. 

78. The method of claim 75 or 76 in which said analyte 
species is selected fromthe group consisting of sodium ion, 
potassium ion, protons, chloride ion, ionized calcium, 
dissolved carbon dYoxide, total carbon dioxide, dissolved 
oxygen, hydrogen peVoxide, ethanol, glucose, cholesterol, 
uric acid, ascorbic Wid, bilirubin, creatinine, creatine, 
triglyceride, lactate dehydrogenase, creatine kinase, 
alkaline phosphatase A creatine kinase-MB, alanine 
transaminase, aspartate transaminase, amylase, and lipase. 

79. A method of detecting a plurality of analyte 
species in a single liquYd sample which comprises (a) 
contacting said liquid sample with a calibrated wholly 
microfabricated biosensor \oomprising an array of overlaid 
structures each sensitive/^ a particular analyte species 
which structures are comprised of (i) a base sensor, (ii) a 
permselective layer, superimposed over at least a portion of 
said base sensor, having a thickness sufficient to exclude 
substantially molecules with k molecular weight of about 12 0 
or more while allowing the free permeation of molecules with 
a molecular weight of about 50 W less, and (iii) a biolayer 
superimposed over at least a portion of said permseletive 
layer and said base sensor, which biolayer comprises a 
sufficient amount of a bioactive molecule capable of 
selectively interacting with a particular analyte species, 
and a support matrix in which said Woactive molecule is 
incorporated, which matrix is derived from the group 
consisting of a photof ormable proteinaceous mixture, a film- 
forming latex, and combinations therebf and through which 
matrix said analyte species may freely^ permeate and interact 
with said bioactive molecule to obtain \a plurality of signal 



outputs from which, the presence and quantity of each analyte 
species may\be deduced; and (b) processing said signal 
outputs - 

80. A method for assaying a sample for a particular 
ligand (analyteM species which comprises: 

(a) Yproviding reagents capable of interacting 
with a sample suspected of containing a particular ligand 
species to produce a change in the concentration of a 
detectable species, which change is proportional to the 
amount of said particular ligand species in said sample; 

(b) contacting said sample and said reagents with 
a microf abricated biosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species; 
(ii) a permselective \layer, superimposed over at least a 
portion of said base sensor , having a composition and 
thickness sufficient iso exclude substantially molecules with 
a molecular weight ofabout 12 0 or more while allowing the 
free permeation of molefcules with a molecular weight of about 
50 or less; and (iii) a Veceptor layer, superimposed over 
said base sensor and at least a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor capable ofl binding said particular ligand 
species or any complex thereof ; 

(c) measuring the change in the concentration of 
said detectable species; and 

(d) relating saici change to the amount of said 
particular ligand species in said sample. 



81. A method for assaying a sample for a particular 
ligand (analyte) species, which\ method comprises: 
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Oa) providing a reagent capable of interacting 
with a sample\ suspected of containing a particular ligand 
species, which\ reagent comprises a labeled ligand or a 
labeled ligand receptor capable of forming a complex with 
said particular uigand species, 

said label being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable species\ and which change is proportional to the 
amount of said particular ligand species in said sample; 

(b) contacting said sample and said reagent with 
a microf abricated biosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species, 
(ii) a permselective \ layer, superimposed over at least a 
portion of said base Wensor, having a composition and 
thickness sufficient to exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 
free permeation of molecules with a molecular weight of about 
50 or less, and (iii) a\receptor layer, superimposed over 
said base sensor and ate^feast a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor capable of binding said labeled, particular 
ligand species or any complex thereof, 

for a period of\time sufficient to allow said 
immobilized ligand receptor to bind with said labeled ligand, 
particular ligand species, &r any complex thereof; 

(c) removing any. material which remains unbound 
to said immobilized ligand receptor followed by the addition 
of said substrate; 

(d) measuring the \change in the concentration of 
said detectable species; and 

(e) relating said change to the amount of said 
particular ligand species in said sample. 

82. A method for assayings sample for a particular 
ligand (analyte) species which coVnprises: 



\(a) providing a reagent capable of interacting 
with a sampie suspected of containing a particular ligand 
species, which reagent comprises a labeled ligand receptor 
capable of fotming a complex with said particular ligand 
species, \ 

said label being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable species and which change is proportional to the 
amount of said particular ligand species in said sample ; 

(b) contacting a sample and said reagent with 
with a microf abridated biosensor comprising: (i) a base 
sensor sensitive tb the concentration of said detectable 
species, (ii) a permselective layer, superimposed over at 
least a portion of said base sensor, having a composition and 
thickness sufficient to exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 
free permeation of mckecules with a molecular weight of about 
50 or less, and (iii)\a receptor layer, superimposed over 
said base sensor andi^ least a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor capable of binding said particular ligand 
species of any complex thereof, 

for a period pf time sufficient to allow said 
immobilized ligand receptor to bind with said particular 
ligand species or any comfolex thereof; 

(c) removing any material which remains unbound 
to said immobilized ligand \receptor followed by the addition 
of said substrate; \ 

(d) measuring thfe change in the concentration of 
said detectable species; and \ 

(e) relating said\ change to the amount of said 
particular ligand species in steiid sample. 



83. A method for assaying a sample for a particular 
ligand (analyte) species which Comprises: 
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\ (a) providing a reagent capable of interacting 
with a saitble suspected of containing a particular ligand 
species, wnich reagent comprises a labeled ligand capable of 
competing with said particular ligand species for available 
immobilized VLigand receptors, 

sAid label being capable of acting on an added 
substrate to broduce a change in the concentration of a 
detectable spAcies , which change is proportional to the 
amount of saidl particular ligand species in said sample; 

(b) \ contacting said sample and said reagent with 
a micro fabricatied biosensor comprising (i) a base sensor 
sensitive to thfe concentration of said detectable species, 
(ii) a perms elective layer, superimposed over at least a 
portion of said base sensor, having a composition and 
thickness sufficient to exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 
free permeation of molecules with a molecular weight of about 
5 0 or less, and (ijii) a receptor layer, superimposed over 
said base sensor a^si^ at least a portion of said permselective 
layer, comprising^suf f icient amount of said immobilized 
ligand receptor capable of binding said labeled ligand or 
particular ligand spkcies, 

for a peribd of time sufficient to allow said 
immobilized ligand redeptor to bind with said labeled ligand 
or particular ligand species; 

(c) removindr any material which remains unbound 
to said immobilized ligahd receptor followed by the addition 
of said substrate; \ 

(d) measuring! the change in the concentration of 
said detectable species; aWd 

(e) relating said change to the amount of said 
particular ligand species din said sample. 



84. Tiie method of claim 80, 81, 82 or 83 in which said 
microfabricatied biosensor further comprises a photoresist 
layer, comprising a photoformable proteinaceous mixture, 
interposed between said permselective layer and said receptor 
layer. 

85. The method of claim 80, 81, 82 or 83 in which said 
microfabricated biosensor further comprises an electrolyte 
layer interposed between said base sensor and said 
permselective layer 

86. The method of claim 80, 81, 82 or 83 in which said 
immobilized ligand receptor is selected from the group 
consisting of ionophores , cof actors, polypeptides, proteins, 
glycoproteins, enzymes, immunoglobulins, antibodies, 
antigens, lectins, neurochemical receptors, oligonucleotides, 
polynucleotides, molecules of DNA, molecules of RNA, active 
fragments or subunits oV single strands of the preceding 
molecules . 



87. The method of/teiaim 80, 81, 
permselective layer is phdtodef ined . 



8 2 or 83 in which said 



88. The method of 
particular ligand species i^ 
consisting of ionophores 
glycoproteins, enzymes, immi 
antigens, lectins, neurochem; 
molecules of DNA, molecules 
fungi , fragments or subunits 
preceding entities. 



im 80, 81, 82 or 83 in which said 

selected fromthe group 
factors, polypeptides, proteins, 
oglobulins, antibodies, 
cal receptors, oligonucleotides, 
f RNA, viruses, organisms, 
r single strands of the 



89. The method of claim \82 which further comprises 
removing any material which remkins unbound to said 
immobilized ligand receptor between steps (b) and (c) . 
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90. toie method of claim 81, 82 or 8 3 in which the 
operation oAstep (c) is accomplished by adding a substrate 
with the concommitant removal of any materials which remain 
unbound to saiq. immobilized ligand receptor. 



91. A method for assaying a sample for a particular 
antigenic specie! which comprises: 

(a) providing a reagent capable of interacting 
with a sample suspfected of containing a particular antigenic 
species, which reagent comprises a labeled antibody capable 
of forming a complek with said particular antigenic species, 

said labe\l being capable of acting on an added 
substrate to producela change in the concentration of a 
detectable species and which change is proportional to the 
amount of said particular antigenic species in said sample; 

(b) contacting a sample and said reagent with a 
microfabricated biosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species, 
(ii) a permselective layer, superimposed over at least a 
portion of said base sensor, having a composition and 
thickness sufficient to ^lude substantially molecules with 
a molecular weight of abotifc 12 0 or more while allowing the 
free permeation of molecules with a molecular weight of about 
50 or less, and (iii) a recWptor layer, superimposed over 
said base sensor and at least a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor comprising aA antibody capable of binding 
said particular antigenic spebies or any complex thereof, 

(c) removing any material which remains unbound 
to said immobilized ligand receptor followed by the addition 
of said substrate; 

(d) measuring the change in the concentration of 
said detectable species ; and 

(e) relating said change to the amount of said 
particular antigenic species in s^id sample. 
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92. AVmethod for assaying a sample for a particular 
antigenic species, which method comprises: 

(a) \ providing a reagent capable of interacting 
with a sample staspected of containing a particular antigenic 
species, which reagent comprises a labeled antigenic species, 

said lkbel being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable species \and which change is proportional to the 
amount of said particular antigenic species in said sampel ; 

(b) contacting said sample and said reagent with 
a microf abricated biosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species ; 
(ii)a permselective laMer, superimposed over at least a 
portion of said base setosor, having a composition and 
thickness sufficient to exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 
free permeation of molecuYes with a molecular weight of about 
50 or less, and (iii) a receptor layer, superimposed over 
said base sensor and at least a portion of said permselective 
layer, comprising a suffic^A^t amount of an immobilized 
ligand receptor comprising^S) antibody capable of binding 
said labeled antigenic speciWs, particular antigenic species 
or any complex thereof, \ 

for a period of tiWe sufficient to allow said 
immoblized ligand receptor to\bind with said labeled 
antigenic species, particular Antigenic species or any 
complex thereof ; \ 

(c) removing any material which remains unbound 
to said immobilized ligand receptor to bind with said labeled 
antigenic species, particular antigenic species or any 
complex thereof ; \ 

(d) measuring the change in the concentration of 
said detectable species; and \ 

(e) relating said change to the amount of said 
particular antigenic species in said sample- 
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93. ANmethod for assaying a sample for a particular 
antibody which, comprises: 

(a) \ providing a reagent capable of interacting 
with a sample skspected of containing a particular antibody, 
which reagent comprises a labeled antigenic species or a 
labeled anti-antibody capable of forming a complex with said 
particular antibddy, 

said libel being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable species and which change is proportional to the 
amount of said particular antibody in said sample; 

(a) contacting a sample and said reagent with a 
microf abricated biosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species; 
(ii) a perms elective \layer, superimposed over at least a 
portion of said base slensor, having a composition and 
thickness sufficient tA exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 
free permeation of moleaUies with a molecular weight of about 
50 or less, and (iii) aVeceptor layer, superimposed over 
said base sensor and at l&ast a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor comprising \an antigenic species or anti- 
antibody capable of binding\said particular antibody or any 
complex thereof, \ 

for a period of time sufficient to allow said 
immobilized ligand receptor tto bind with said particular 
antibody or any complex thereof; 

(c) removing any material which remains unbound 
to said immobilized ligand receptor followed by the addition 
of said substrate; \ 

(d) measuring the change in the concentration of 
said detectable species ; and \ 

(e) relating said change to the amount of said 
particular antibody in said sampie. 
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94. A Vethod for assaying a sample for a particular 
antibody , whiah method which comprises: 

(a) \ providing a reagent capable of interacting 
with a sample Suspected of containing a particular antibody, 
which reagent comprises a labeled antibody, 

said label being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable speciek and which change is proportional to the 
amount of said particular antibody in said sample; 

(b) contacting said sample and said reagent with 
a microf abricated mosensor comprising (i) a base sensor 
sensitive to the concentration of said detectable species, 
(ii) a permselectivie layer, superimposed over at least a 
portion of said base! sensor, having a composition and 
thickness sufficient Vto exclude substantially molecules with 
a molecular weight of \ about 12 0 or more while allowing the 
free permeation of moiecules with a molecular weight of about 
50 or less, and ( iii) Xfa receptor layer, superimposed over 
said base sensor and a^/least a portion of said perms elective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor comprising an antigenic species or anti- 
antibody capable of binding said particular antibody or 
labeled antibody, \ 

for a period of time sufficient to allow said 
immobilized ligand receptoltr to bind with said particular 
antibody or labeled antibody; 

(c) removing arty material which remains unbound 
to said immobilized ligand teceptor followed by the addition 
of said substrate; \ 

(d) measuring the change in the concentration of 
said detectable species ; and \ 

(e) relating said \ change to the amount of said 
particular antibody in said salmple. 
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95. \ The method of claim 91, 92, 93 or 94 in which the 
operation o£ step (c) is accomplished by adding a substrate 
with the concommitant removal of any materials which remain 
unbound to said immobilized ligand receptor. 

96. TheXmethod of claim 80, 81, 82, 83, 91, 92, 93 or 
94 in which said label is an enzyme. 

97. The method of claim 80, 81, 82, 83, 91, 92, 93 or 
94 in which said detectable species is dioxygen or hydrogen 
peroxide. 

98. The method of claim 80, 81, 82, 83, 91, 92, 93 or 
194 in which said stostrate is an indoxyl phosphate, analog, 
or derivative therec 

99. A method fjp^assaying a sample for a particular 
oligonucleotide sequence, which method comprises: 

(a) providing a reagent capable of interacting 
with a sample suspected of containing a particular 
oligonucleotide sequence, which reagent comprises a labeled 
probe having a base sequence which is complementary to at 
least a portion of said oligonucleotide sequence and capable 
of forming a hybrid complex therewith, 

said label being capable of acting on an added 
substrate to produce a change in the concentration of a 
detectable species and which change is proportional to the 
amount of said oligonucleotide sequence in said sample; 

(b) contacting said sample and said reagent with 
a microf abricated biosensor comprising (i) a base sensor 
sensitive to the concentration^ of said detectable species, 
(ii) a permselective layer, superimposed over at least a 
portion of said base sensor, having a composition and 
thickness sufficient to exclude substantially molecules with 
a molecular weight of about 12 0 or more while allowing the 



-172- 



free permeation of molecules with a molecular weight of about 
50 or less, arid (iii) a receptor layer, superimposed over 
said base sensor and at least a portion of said permselective 
layer, comprising a sufficient amount of an immobilized 
ligand receptor ^comprising an antigenic species or anti- 
antibody capable! of binding said oligonucleotide sequence or 
complex hybrid thereof, 

for a period of time sufficient to allow said 
immobilized ligan<k receptor to bind with said oligonucleotide 
sequence or complex hybrid thereof; 

(c) removing any material which remains unbound 
to said immobilized ligand receptor followed by the addition 
of said substrate; 

(d) measuring the change in the concentration of 
said detectable specVi.es ; and 

(e) relating said change to the amount of said 
oligonucleotide sequence in said sample. 

100. The method\of claim 99 in which said immobilized 
ligand receptor is a preselected probe having a base sequence 
which is complementary jQiS at least a portion of said 
oligonucleotide sequence! and which binds said oligonucleotide 
sequence or hybrid complex thereof at a site other than that 
engaged by said labeled pirobe. 

101. The method of 61aim 99 in which said immobilized 
ligand receptor is an antibody which recognizes said hybrid 
complex . 



102. The method of claim 80, 81, 82, 83, 91, 92, 93, 
9 4 or 99 in which said base sensor is an electrochemical 



sensor. 



103. A method for assaying a sample for a particular 
analyte species which comprises\ 
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(a.) providing a reagent capable of interacting 
with a sample \suspected of containing a particular analyte 
species, which V reagent comprises a labeled analyte species or 
a labeled liganfl receptor capable of forming a complex with 
said analyte species, 

said lWbel being capable of acting on an added 
substrate to produce a change in the concentration of an 
electroactive species and which change is proportional to the 
amount of said particular analyte species in said sample; 

(b) contacting said sample and said reagent with 
a microfabricated device comprising (i) a base sensor 
comprising an electrochemical sensor sensitive to the 
concentration of said\ electroactive species, and (ii) an 
immobilized analyte receptor capable of binding said labeled 
analyte species, particular analyte species or complex 
thereof; 

(c) removing^ any material which remains unbound 
to said immobilized analyte receptor followed by the addition 
of said substrate; 

(d) measuring^he change in the concentration of 
said electroactive species a and 

(e) relating said change to the amount of said 
particular analyte species i\i said sample. 



104. The method of claim 80, 81, 82, 83, 91, 92, 93, 
94, 99 or 103 in which said baW sensor is an electrochemical 
sensor comprising an amperometrdLc electrode and a reference 
electrode . 



105. A method for assayinc 
enzyme which comprises: 

(a) providing a reagen^ 
with a particular enzyme suspected 
given sample, which reagent comprist 
undergoes a chemical transformation 



sample for a particular 

capable of interacting 
being present in a 
a substrate which 
lediated by said 
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particular\ enzyme and which transformation gives rise to a 
change in the concentration of an electroactive species 
selected, from the group consisting of dioxygen and hydrogen 
peroxide ; 

(b) \ contacting said sample and said reagent with 
a device comprising an electrochemical sensor sensitive to 
the concentration of said electroactive species; 

(c) measuring the change in the concentration of 
said electroactive species; and 

(d) relating said change to the amount of said 
particular enzyme in said sample. 

106. The method of claim 105 in which said particular 
enzyme is a hydrolase! and said reagent comprises an indoxyl 
moiety having a hydrolVzable functional group. 

107. A method ofYe^tablishing a dispensed layer onto a 
substantially planar surface comprising: 

(a) preparing a fluid composition suitable for 
loading into a movable microsyringe assembly, said fluid 
composition having optimized surface tension and viscosity 
characteristics ; 

(b) loading saiii fluid composition into said 
movable microsyringe assembly, which assembly comprises (i) a 
reservoir for holding said fluid composition, (ii) a 
microsyringe needle, including an elongated member and a 
needle tip, (iii) means for delivering said fluid composition 
from said reservoir to said microsyringe needle, if said 
reservoir is displaced apart from said microsyringe needle, 
(iv) means for forcing controlled amounts of said fluid 
composition through said elongated member to form an emerging 
droplet of a predetermined volume \on said needle tip, and (v) 
means for controlling the multidirectional movement of said 
assembly such that said droplet may, be brought into contact 
with a preselected area of a substantially planar surface; 
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|Kc) optionally pretreating said surface under 
conditions sufficient to bring its surface free energy within 
a desired range; 

(d) \ contacting said droplet on said needle tip 
with a preselected area of said surface; and 

(e) Yretracting said assembly away from said 
surface such that said droplet disengages from said needle 
tip in a manner which provides a dispensed layer of said 
fluid compos it ion \having predictable and reproducible 
dimensions on said\ surface. 

108. The method of claim 107 in which said 
substantially planar! surface comprises a wafer having an 
array of unit cells of uniform dimensions. 

109. The method of claim 108 in which said unit cells 
include a base sensor selected from the group consisting of 
amperometric and potenciometric sensors . 

110. The method /oS claim 108 in which said unit cells 
include a base sensor selected from the group consisting of 
acoustic wave sensing devices, thermistors, gas-sensing 
electrodes, field-effect tiransistors, optical waver guides, 
evanescent field sensors, and conduct imetric sensors. 

111. The method of claim 107 in which said fluid 
composition includes a film-forming latex. 

112. The method of claim 107 in which said fluid 
composition includes a photof Armable proteinaceous mixture. 

113. The method of claim\ 111 or 112 in which said 
fluid composition further incluq.es one or more bioactive 
molecules . 
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114. Thdr^iethod of claim 107 in which said fluid 



composition incfcdes a polymer matrix, a plasticizer, and an 



ionophore . 
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